SYNOPSIS An assessment of three simple methods of typing Proteus strains is described. The methods chosen were biochemical typing, bacteriocine typing, and typing by means of the Dienes phenomenon. Dienes typing was deemed to be superior to biochemical typing and bacteriocine typing.
The extent to which Proteus cross-infection occurs is hard to assess, and in evaluating this problem difficulty arises because the infection may be exogenous or endogenous; since it is impossible to distinguish between these two routes of infection this problem must remain unsolved until a suitably simple and accurate tyDing system is made available.
Several methods have been used: serology (Belyavin, Miles, and Miles, 1951;  Krikler, 1953; Nestoresco, Popovici, Racovitai, Dimitriu, Floresco, Mermezan, Filipesco, Thomas, and Dragan, 1963) , biochemistry (Kippax, 1957; Huang, 1966) , Dienes typing (Krikler, 1953; Story, 1954; De Louvois, 1969; Skirrow, 1969) . Bacteriocine typing (Cradock-Watson, 1965 ) and bacteriophage typing in conjunction with biochemistry (France and Markham, 1966) Where more than one isolate was made from an individual patient only the original one was examined, any other isolates being excluded from the investigation.
IDENTIFICATION OF SPECIES AND BIOCHEMICAL TYPING
Cultures were screened for urease production (Christensen's medium) and phenylalanine deaminase production (phenylalanine agar slopes), and, in addition, species identification of 83 strains was carried out.
For species identification five further tests were used. These were indole production, hydrogen sulphide production, gelatin liquefaction, and fermentation of maltose and mannitol. For these reactions the multitest media of Huang (1966) The medium used was nutrient agar (Oxoid columbia agar base), an agar concentration of 1 % being found to be most satisfactory. The inocula were six-hour Hartley's digest broth cultures. One loopful of each of three cultures was placed on a nutrient agar plate, these inocula being kept as far apart as possible. Of these three cultures, one was an unknown test strain, and the others were two cultures which were known to be dissimilar and which would give a positive Dienes reaction. The plates were incubated overnight at 370 C, and then examined for the presence of demarcation lines, using a bright light and against a dark background.
BACTERIOCINE TYPING
The method was that of Cradock-Watson (1965) and the medium was Oxoid CM7 MacConkey agar. The results were read according to the criteria of Abbott and Shannon (1958) . Attempts to assay the potency of the bacteriocines detected were made, using both the method of McGeachie (1965) and also that of Osman (1965) . For the method of McGeachie, the recommended medium and, in addition, Oxoid CM7 MacConkey agar, were used, since it was known that the composition of medium has a marked effect on bacteriocine yield (McGeachie and McCormick, 1963) . and 13 (17-1o%) 
Discussion
In the selection of a Proteus typing method for routine use, it was felt that biochemical typing had failed to provide sufficient differentiation of strains to be useful for epidemiological purposes.
The Dienes method has the advantage that previously unrecognized types can be identified as being similar. However, the method may give rise to problems in practice; strains sometimes enter a nonswarming phase, known as the 'B' phase (Belyavin, 1951 (Dienes, 1946 (Dienes, , 1947 . It appeared to Dienes that his findings could be attributed to an unusual reproductive process in Proteus strains. Subsequently, Krikler (1953) showed that the Dienes phenomenon could be related to the H antigen composition of strains of B. proteus. This work, however, merely reflects a correlation between two methods of typing Proteus isolates, and cannot be considered to provide an explanation of the phenomenon. Another possibility is that the Dienes phenomenon is due to bacteriocine production. If this were the case, each type could be expected to produce bacteriocines active against all other Dienes types. This prediction was not fulfilled in our study. Though it is true that failure to demonstiate bacteriocine production may have been a reflection of weak bacteriocine potency, the results obtained cannot be considered to confirm the hypothesis that the Dienes phenomenon might be due to bacteriocine activity.
